Neurological Emergencies in Pregnancy
Normal pregnancy, although associated with considerable metabolic and endocrine changes, is usually well tolerated by a healthy nervous system. However, if fortuitous neurological disorders arise, they are made more difficult to manage not only because of the presence of the feetus but because the increased plasma volume, relative reduction of serum electrolytes and large output of oestrogens affect both the electrical stability of the brain and the behaviour of pathological lesions.
Abnormal pregnancy complicated by toxaemia, hypertension, and malnutrition may also result in damage to the nervous system. Cerebrovascular accidents, including subarachnoid heemorrhage, may complicate normal or abnormal pregnancy. These will be discussed first and compared with acute encephalitis, which may be a difficult differential diagnosis.
Seizure states, exacerbations of demyelinating and allergic disorders, benign raised intracranial tension and unusual presentations of tumours are some other disorders that may arise acutely.
Subarachnoid htemorrhagein pregnancy differs in etiology from subarachnoid hlmorrhage in the general population, because it occurs in a younger age group. McKissock & Paine (1959) , in a large survey of subarachnoid hlemorrhage, showed that in females the mean age of incidence was 53, whereas for males the mean age was 50. This age distribution supported the generally held view that the incidence of subarachnoid htemorrhage in pregnancy is no different from that in the nonpregnant, as the mean age of incidence was slightly later in females. However, the causal lesion might be different, for while angiomas only provided 5% of these diagnosed patients, the mean age for these lesions to rupture was 37. Brain (1955) has demonstrated the rise in incidence of angioma as a cause of haemorrhage in younger age groups.
If toxaemia of pregnancy and hypertension can be excluded, in normal pregnancy the probability of a hlmorrhage being due to an angioma is increased by virtue of age alone. Cannell (1959) , in a series of 21 cases of subarachnoid hlmorrhage and pregnancy, found arteriovenous malformations to be the cause in 4 patients (20%); pregnancy did not influence the outcome, and Cannell recommended the same management as in other patients, with angiography and prompt surgical treatment should the lesion be suitable. However, Newman (1958) postulated that the altered hormonal environment of increased circulating cestrogens produced dilatation of the abnormal vessels. These vascular changes in addition to postural factors might be responsible for the exacerbations of spinal symptoms in pregnancy. It is possible, therefore, that there is an increased risk of rupture of the intracranial lesions due to hormonal causes.
Cerebral venous thrombosis is another cause of cerebral catastrophe. Headaches, fits, and focal signs of relatively slow development were some 6f the presenting features described by Martin (1941) , Kendall (1948) and Barnett & Hyland (1953) . Barnett & Hyland stressed that hlemorrhagic infarcts might be associated with a bloodstained cerebrospinal fluid due to secondary subarachnoid hemorrhage. The importance of the paravertebral venous system as a metastatic pathway was originally described by Batson (1940) , and it was suggested by Martin (1941) that emboli were carried from the pelvis in a similar way. The causes of increased coagulability of the blood in the puerperium have been summarized by Kendall (1948) and venous thrombosis does seem predominantly a puerperal phenomenon, unless associated with anemia or sepsis in pregnancy.
The differential diagnosis of these conditions is important; the presenting features may-be very similar but the management differs. The tendency to investigate 'strokes' fully and to employ contrast radiography in pregnancy is revealing the importance ofangiomas as a cause of subarachnoid and intracerebral htmorrhage. The following are three illustrative cases:
Case 1 Presentation with Subarachnoid Hwemorrhage A girl aged 17j went to see her doctor because she thought that she was three months pregnant. While waiting in his surgery something went 'bang' in her head and she developed a severe headache. She did not mention this symptom but went home to bed, and was thought to have influenza as then she had a raised temperature but no headache. Her headache recurred and eight days after the onset she was admitted with a diagnosis of meningitis. No focal signs apart from slight right facial palsy. C.S.F. pressure 110 mm, but fluid uniformly blood stained. Bilateral angiography demonstrated an angioma lying in the middle of the body of the right ventricle. Mr V Logue commented that unfortunately the himorrhage had not dilated the ventricle, so that access was not adequate to reach the middle of the body of the ventricle where the lesion was situated. The pregnancy was terminated due to the serious risk of an intraventricular hamorrhage. As a subsequent haemorrhage might dilate the ventricle and make access possible, sterilization was not advised. Without investigation the lesion would probably have been considered to be an aneurysm in view of the abrupt onset.
Case 2 Presentation as an Intracerebral Vascular Lesion
A woman aged 23 was eight months pregnant.
At 11.30 one morning she knocked on her landlady's door and was found unconscious on the floor. She regained consciousness shortly afterwards, and complained of severe headache, and vomited. She was seen by a doctor half an hour later, and was found to have a right-sided facial weakness; her pulse and blood pressure were normal. The same afternoon she was drowsy and dysphasic, the right pupil was larger than the left, and there was a right spastic hemiparesis affecting the arm more than the leg, with a doubtful hemianalgesia. The right plantar response was extensor. C.S.F.: Pressure 250 mm, cells less than one lymphocyte/c.mm, protein 15 mg/100 ml.
By 10 p.m. a right hemianopia was suspected, and the left plantar response had become equivocal.
A carotid angiogram showed a small superficial angioma in the left posterior parietal region, with displacement of the anterior cerebral artery to the right, indicating an intracerebral himatoma.
On incision of the cortex just above and beyond the ascending branches of the angular artery Mr Logue found a large cavity containing clot, which was evacuated; a small group of blood vessels on the posterior wall were clipped and divided. After closure of the scalp, CQsarean section was carried out by the gynwcologist with easy delivery of the baby. Spontaneous respiration was not established for forty minutes and the infant died the following day, probably owing to a cerebral himorrhage.
A second operation on the mother was required to eradicate the angioma, which became more obvious when not displaced by clot. Three weeks later the patient was discharged with a minimal residual dysphasia and a rapidly improving right hemiparesis and hemiantsthesia.
A large intracerebral clot was found in this patient's left parietal lobe with no abnormality of the cerebrospinal fluid apart from a raised pressure. The value of angiography and surgical treatment was obvious, and enabled the patient to survive without major incapacity.
Case 3 Presentation as an Inflammatory Lesion ? Thrombophlebitis A woman aged 28, thirty-two weeks pregnant, had been in contact with a case of meningitis. Three days later she developed transient blurred vision of the left eye, followed by headache. She was admitted to hospital and vomited profusely. The next day she was forgetful and muddled her words. Her condition fluctuated, but on the whole improved. She was pyrexial on admission and her C.S.F. showed R.B.C. 2,000/c.mm, protein 60 mg/100 ml. The sedimentation rate was raised. She was treated as a case of meningitis with chloramphenicol, sulphadiazine and intrathecal penicillin.
On the 7th day of her illness she was very well, but then had serial generalized convulsions without focal features each lasting ten minutes, with incontinence. The blood pressure rose to 160/100. A Caesarean section was performed by Miss J Barnes five hours after the onset of the fits, and a living female child delivered, weighing 5 lb.
On admission to Maida Vale Hospital she appeared to have a complete aphasia with a right hemiparesis, bilateral extensor plantar responses and neck rigidity.
The C.S.F. contained 4 cells/c.mm neutrophils and occasional lymphocytes, protein 70 mg/100 ml, R.B.C. 38/c.mm. The fluid was xanthochromic.
A classical Jacksonian epileptic attack was observed in which the eyes turned to the right, the right face and arm twitched, then a generalized convulsion followed. The EEG confirmed that a left-sided lesion was present, which was also the side of origin of the clinical attacks. Angiography suggested a possible space-occupying lesion in the left frontotemporal region. She was improving and I agreed with the view that a cortical thrombophlebitis causing cdema of the left hemisphere was the probable explanation. Subsequently a right homonymous hemianopia was detected by Mr Logue. After vertebral angiography and ventriculography a hematoma was evacuated from the left occipital lobe, which had reached the subdural space. Histological appearances suggested that the rupture of a small angioma was the cause of the himorrhage.
The patient made a full recovery, apart from a slight residual hemianopia which was improving when she was discharged.
The presence of contrecoup pressure of the left frontal lobe gave a false localization in this case. Only the fullest investigation enabled the clot to be accurately localized.
Embolism
The sudden appearance of a hemiparesis in the last trimester of pregnancy should also raise the possibility of an embolic lesion. Even if the patient has attended an antenatal clinic, examination of the heart is important as, due perhaps to the increased circulatory rate or displacement of the heart, a mitral stenosis which has not been apparent previously may be detected.
Case 4 Puterperal Cerebral Venous Thrombosis
An Indian woman aged 28, two weeks after the birth of a 5j lb premature infant, fell and was picked up by a nurse but had no recollection of this episode.
She was well by the time she returned home, but two days later complained of frontal headache and refused her food. Subsequently she vomited and had a series of fits, first generalized, then right sided and left sided. The C.S.F. was normal apart from a pressure of 300 mm. Her condition deteriorated, she became febrile and was inaccessible. Her right arm was not moved on painful stimulation. All tendon jerks were diminished, right plantar was extensor, left equivocal. Neck rigidity was marked. The possibility of a cerebral abscess was considered. However, the EEG showed generalized severe abnormalities, with flattening on the left side suggesting a cortical extracerebral lesion in the left parietal region. The blood sugar was raised. Burr holes revealed a dark blood clot in a large posterior cortical vein on the left side, which was removed.
This condition presented in the puerperium, but the patient's clinical state was grave, and obviously the diagnosis required confirmation to exclude a himorrhage.
Encephalitis
Encephalitis due to the marked cedema, perhaps a result of hydration, may resemble a vascular lesion:
Case 5 A woman aged 34, who was thirty-four weeks pregnant, complained of frontal headache for three weeks with irritability, deterioration of memory and drowsiness. No history of a precipitating infection was obtained.
The C.S.F. contained 350 R.B.C./c.mm, 84 W.B.C.
(many monos.), protein 80 mg/100 ml. Neck rigidity was present. There was aphasia, a right homonymous hemianopia, a right hemiparesis maximal in the right arm which was flaccid, the tendon jerks were increased in the left arm and both legs. The blood pressure was normal. The sedimentation rate was raised. She went into labour spontaneously and was delivered of a 5 lb boy. EEG showed a grossly abnormal record chiefly affecting the left hemisphere. Carotid angiography showed a displacement of vessels to the right of the midline and a ventriculogram also showed displacement of the ventricles to the right compatible with cerebral cedema. A cortical biopsy showed changes suggestive of encephalitis rather than infarction of the cortex. Investigations for a causal virus were negative. Treatment with prednisone was commenced the day after her delivery. In a month the EEG had improved dramatically, but a dementia persisted with dysphasia and apraxia and a right spastic hemiparesis, with slight parkinsonian tremor. Over the course of two and a half years she became able to look after her children and converse, although rather fatuous and inclined to shout. Diagnostic problems Angiomas may be symptomless before rupture. The onset is usually abrupt, but then the patient's condition may fluctuate until definite focal signs appear, in particular a hemianopia if intracerebral bleeding from a posteriorly situated angioma occurs. Focal fits can be false localizing signs. Changes in the cerebrospinal fluid depend on whether the blood can escape to the subarachnoid space, rather than on the size of the haemorrhage. Full angiography is the essential diagnostic procedure.
The example of venous thrombosis was puerperal in appearance, the cerebrospinal fluid was normal in constituents, but the fever and neck rigidity were causes of anxiety.
The course was slower in encephalitis, and the cerebrospinal fluid contained an excess of mononuclear cells but the predominance of signs related to one hemisphere made the diagnosis difficult. Cortical biopsy in these circumstances is of value.
Cerebrovascular Accidents in Abnormal Pregnancy
Antenatal care has been valuable in preventing the disastrous cerebrovascular accidents which may result when a patient is allowed to have a large number of fits in toxzemia. The importance of constitutional factors in the relationship between epilepsy and eclampsia have been stressed by Burnett (1946) . Cerebral cedema and cerebral vasoconstriction occurring in toxtmia of pregnancy are more likely to be complicated by fits if thereisfamilialtendency to cerebral dysrhythmia. Rosenbaum & Maltby (1943) have shown that the EEG is more commonly abnormal in eclamptics who show convulsive tendencies. It has been suggested that if pre-toxaemia appears, in addition to the usual investigations of renal function, an EEG is of value to detect those patients in whom a convulsive tendency may produce cerebrovascular catastrophe.
Case 6 One patient, aged 20, who developed hypertension and albuminuria at the seventh month of pregnancy, became confused and wandered away from home. She then had a series of fifty fits, and on admission to hospital was delivered of a stillborn baby. On recovery of consciousness she had retrograde amnesia for her illness, a severe motor and sensory aphasia with a right hemiparesis and apraxia. Air studies showed the left ventricle to be grossly dilated throughout, and the right to a moderate extent. EEG showed some bilateral slow-wave abnormality of less amplitude on the left side associated with the atrophic process.
Prevention of hypertensive encephalopathy in patients with high blood pressure and renal dysfunction may be achieved by suitable hypotensive drugs and thereby cerebrovascular --573 19 accidents can usually be avoided. Otherwise an area of cerebral damage may be produced which results in focal fits commencing from the infarcted area.
Epilepsy in Pregnancy
The epileptic in relation to pregnancy has been discussed in a previous paper (Dimsdale 1959) . Prevention of excessive gain in weight, avoidance of anemia, either iron deficiency or macrocytic, are important measures. Macrocytic anaemia may require treatment with folic acid, as the htmatological effect of anticonvulsants and the defective absorption of this vitamin in pregnancy increase the liability to macrocytic anaemia.
A new technique in the management of status epilepticus has been described by James & Whitty (1961) in a patient who failed to respond to all anticonvulsant drugs when in status epilepticus at thirty-six weeks. Caesarean section, curarization, with intermittent positive pressure respiration by a cuffed intratracheal tube was employed, and the epileptic activity was followed with an Offner portable EEG monitor, thus enabling the curare and artificial respiration to be withdrawn after thirty-six hours.
Disseminated Sclerosis Millar (1961) supported the view that pregnancy does not have an adverse effect on the progress of disseminated sclerosis. He suggested, however, that in the first few years of the illness when the disease was active pregnancy and labour might precipitate a relapse.
One important aspect of management is the maintenance of good general health in the mother.
One patient, aged 28, had experienced her first symptoms at the age of 20 and had been through a pregnancy with only occasional pariesthesie. Two years later, when fifteen weeks pregnant, she developed signs of a myelitis extending up to C.8-D.I associated with a moderate macrocytic antmia. Similarly, a pontine plaque produced vomiting, ocular and palatal paresis, and long tract signs in a Cypriot woman who was in a state of malnutrition and anxmia. Both patients responded well with rest and treatment of anemia.
The Guillain-Barre Syndrome Polyneuritis in pregnancy has been reviewed by Betson & Golden (1960) 
Obstetrical Complications in Neurological Disorders
The Physiology ofPregnancy In considering the obstetrical complications in neurological disorders, it is perhaps as well first to review the physiology of pregnancy. Not only is there the growing uterus, with the feetus and placenta contained in it, but there are also the demands of the foetus on the maternal tissues. These demands are especially for protein, minerals, vitamins, including folic acid, and thus in situations where malnutrition occurs deficiency of any of these vital factors may appear. Two obvious examples are the deficiency of the vitamin-B group, which may arise in cases of severe hyperemesis gravidarum, and the depletion of calcium which in primitive communities may lead to osteomalacia.
A gain in weight is a feature of normal pregnancy, and this has been studied very considerably in recent years. A considerable amount of the weight gain is made up by fluid retention, and it is now believed that a sudden increase in weight, from the eighteenth week of pregnancy onwards, may herald the onset of toxemia of pregnancy (Hamlin 1952 , Hughes 1951 .
The vascular changes of pregnancy are important, particularly in relation to lesions of the central nervous system. From early in pregnancy, at least by the twelfth week, there is an established venous vasodilatation affecting the pelvic organs and the lower limbs. The capillary permeability is also increased. In the last trimester or so there is a tendency to peripheral vasospasm and thus to hypertension.
The hormonal changes of pregnancy are less well understood than some of the other physiological changes. CEstrogens circulate in large amounts, though mainly in a conjugated form. There is a progressive rise in the level of progesterone. The role of the pituitary hormones is not well understood, but there is probably some increase, not only in gonadotrophins but also in growth hormone which may be responsible for the fact that certain tumours, notably cerebral tumours, tend to grow rapidly during pregnancy.
Further, as pregnancy advances there is some degree of physical disability even in normal women. In those with muscular weakness due to any cause, or skeletal deformity, the disability may become pronounced and may interfere with the normal activities of life, so that admission to hospital may become necessary.
There is also an increased liability to virus diseases -including those which affect the central nervous system, notably poliomyelitis. It is to be hoped that this disease will largely disappear with the discovery of more effective methods of immunization, and indeed it is already becoming much less common. Nevertheless, for some years to come the obstetrician may expect occasionally to see patients who are disabled or deformed as a result of a previous attack of this disease.
Neurological Complications in Pregnancy
The obstetrician may be concerned with neurological disorders either because they arise during pregnancy, or because pregnancy occurs in a woman who already suffers from some disease of the central nervous system. Practical obstetricians can expect to see only very few such cases in the course of their work as the graver manifestations of neurological disease are not common in women of child-bearing age. When they occur the most careful co-operation between obstetrician and neurologist is essential and many of these patients, as for example those with intracranial heemorrhage already referred to, may require extremely detailed investigation and a difficult decision about obstetrical management.
Pregnancy is only a part of child-bearing which, indeed, might be said to continue for as long as twenty-one years. During these years the child is dependent upon its mother and her well-being is of paramount importance to the well-being of the family as a whole. Thus, in dealing with these cases, one must bear in mind not only the immediate management of pregnancy, labour and the puerperium, but the remote effects of childbearing on -the health of the mother and thus. indirectly on that of her child.
Early Pregnancy Early pregnancy may be complicated by hyperemesis gravidarum, though this disease, in its most severe form, has virtually disappeared. I have not seen a case where pregnancy has had to be ter-minated due to a severe hyperemesis since 1942. I recollect, however, one case of Wemicke's encephalopathy, under the care of Miss G H Dodds, the details of which were as follows:
Case 1 Wernicke's Encephalopathy The patient was an unmarried mother, aged 18, who subsequently was found to have twins. She had very severe hyperemesis gravidarum complicated by pyelitis of pregnancy. Treatment of the pyelitis was begun with sulphonamide but she suddenly developed hemiplegia, lost consciousness, passed into coma and died twenty-four hours later. Post-mortem revealed typical changes of Wemicke's encephalopathy.
The disappearance of hyperemesis in its severe form in this country is a mystery but it seems that the basis of this marked improvement must be improved nutrition, since the disease is still encountered in areas such as the West Indies where malnutrition is frequent.
At any time in pregnancy virus diseases may be important, particularly in view of the special vulnerability of pregnant women to these conditions. We have recently had 2 cases offacial paralysis at Kingsbury Maternity Hospital.
Cases of Facial Paralysis
Case 2 Woman, aged 29, with a twin pregnancy. She had had a partial thyroidectomy for thyrotoxicosis.
At the thirty-fifth week of pregnancy there was a sudden onset of a left facial paralysis, preceded by a severe headache.
She was delivered one week before term. Immediately after the delivery she became unconscious, with right-sided spasticity and hemiplegia. She was transferred to Charing Cross Hospital where she gradually recovered. EEG showed an epileptiform pattem, but she was eventually discharged from the hospital in good condition. No Cesarean Section There has recently been some re-thinking regarding this operation, particularly as a result of the reports on confidential enquiries into maternal deaths in England and Wales, 1952 Wales, -1954 (Walker et al. 1957 ) and 1955 -1957 (Walker et al. 1960 In the first three decades of this century reports of cases of visual deterioration with a bitemporal hemianopia worsening in pregnancy and improving after delivery appeared under the diagnosis of retrobulbar neuritis (Jung 1922 , Patry 1930 , Von Reuss 1908 . Following the paper by Cushing & Eisenhardt (1929) , numerous reports of patients with this clinical picture appeared, and in each case the visual disturbance has been occasioned by a meningioma arising at the tuberculum sellie. In a personal case of such a tumour (Case 2), the initial diagnosis of retrobulbar neuritis was maintained for several years. Accounts of several other varieties of intracranial neoplasm in which the first evidence of the lesion developed in pregnancy can also be found. In 1917 Cushing described a patient with an acoustic neurinoma in whom symptoms first appeared in pregnancy, disappearing for a considerable period after delivery. Other examples include meningioma of the convexity of the cerebrum, cerebellar hemangioblastoma, cerebral arteriovenous malformation and, strangely, both pituitary adenoma and craniopharyngioma. In the case of malignant gliomas it would be difficult to discern the effect of pregnancy on the clinical picture. However, there may be such an effect. Thus in a personal case a frontal lobectomy and wide but incomplete excision of a glioblastoma multiforme was carried out in a woman of 28, and post-operative irradiation given. She remained well for three years, when after delivery ofher first child evidence of raised intracranial pressure reappeared and, in view of the large internal decompression provided at operation, rapid enlargement of the tumour seems to be occurring.
It is clear therefore that not only may lesions of neurosurgical importance first give evidence of their presence in pregnancy, but that this evidence may disappear after delivery to recur only after a considerable interval. Moreover, where evidence of the neoplasm exists before pregnancy the rate of development of the clinical picture may be considerably increased during it.
Examples of five types of lesion in which the clinical picture was influenced by pregnancy are considered below:
Intracranial Meningiomas Case 1 Mrs J G, aged 42, admitted 23.6.56; referred by Dr K A Latter. She had developed anosmia three years previously. One year before admission, during her eighth pregnancy, she gained weight rapidly and complained of fatigue and irritability. Immediately replaced by blurring of vision in the left eye a month before admission. Examination revealed an obese, alert, orientated woman with bilateral anosmia and papilledema. Vision on the right was 6/18 with a full field. On the left light perception alone was present, and this was confined to the upper temporal field. Apart from the reduced light reflexes from the left eye there was no other neurological abnormality and general examination and tests of endocrine function were normal. The EEG revealed bilateral continuous theta activity and skull films gave evidence of raised intracranial pressure with a possible thickening of the sphenoid bone anterior to the tuberculum sellk. Ventriculography indicated a median subfrontal tumour (Fig 1) . At operation a large lobulated meningioma was exposed beneath the frontal lobes (Fig 2) . After removal of its interior it was possible to tilt the mass anteriorly and totally excise the 120-gram tumour -a meningioma of epitheloid type.
Fig 3 Case 2 Left carotid angiogranm
Five years post-operatively the patient is well; although vision on the left remains at the level of light perception only, right vision is 6/9, J.1. Comment: Although this neoplasm had been present before the last pregnancy it is possible that the severe worsening of symptoms both during and immediately after pregnancy was due to this. An enlargement of the neoplasm and a rise in intracranial pressure secondary to factors which will be considered later might account for the progression of symptoms.
Case 2 Mrs S W, aged 43, admitted 28.10.61; referred by Dr J W Aldren Turner. Eight years previously, when five months pregnant, she lost all vision in her left eye over the course of a week, there being some associated left periocular pain. Examination at her local hospital at this time was reported as showing, in addition to the loss of vision on the left, bilateral temporal pallor of the discs, an intention tremor and certain reflex abnormalities, which led to a diagnosis of disseminated sclerosis. Six months before admission progressive failure of right vision spreading from the temporal field was noticed, and there was associated left-sided headache. On examination the patient was alert and extremely anxious. The only abnormalities on examination were visual, there being no perception of light on the left with a primary optic atrophy. On the right vision was 6/60, J.19, with temporal pallor of the disc, and there was a temporal hemianopia with loss of central vision. General examination was normal. In the skull films there was sclerosis of the tuberculum sellm and on the carotid angiogram evidence of a meningioma of the tuberculum sellk (Fig 3) .
At operation (Fig 4) it was found that both anterior cerebral arteries passed through the mass and its complete removal was not possible, although the right optic nerve was fully decompressed. Post-operatively normal visual acuity and a full field were regained in the right eye and a course of X-radiation was provided. Comment: The sudden left-sided blindness occurring during pregnancy and the subsequent absence for sevcral years of any evidence of development of the 
Intracerebral Heematoma
Case 3 Mrs M H, aged 31, was admitted to the obstetric department of St Bartholomew's Hospital under the care of Mr Donald Fraser, in the eighth month of pregnancy with a mild toxwemia (blood pressure 160/105 mg Hg). She went into labour on 2.1.53 and was delivered by CQsarean section two days later because ofmild disproportion. On the eighth day after delivery she developed sudden severe headache and a progressive loss of power in the right limbs, commencing in the leg. There was associated vomiting, drowsiness, neck stiffness and pyrexia. Her condition improved over two days, when severe headache with photophobia recurred. Lumbar puncture revealed a pressure of over 300 mm C.S.F., the fluid being heavily bloodstained and xanthochromic after centrifuging. 579 oN'.: ":
ination at this stage revealed an emotionally labile woman with a right hemiparesis, there being paralysis of ankle movement. All sensory modalities were reduced on the right, and there was hyperreflexia and an extensor plantar response on the right. EEG showed left hemispheric delta activity and a left carotid angiogram a left parietal arteriovenous malformation. A parietal craniotomy revealed widened and yellow convolutions overlying a cavity from which bloodstained fluid was aspirated. Incision of the cortex permitted the evacuation of solid clot and the lesion was palpated in the medial wall of the cavity. Separation of the parietal cortex from the falx cerebri then permitted occlusion of the feeding vessels -branches of the anterior and posterior cerebral arteries -and excision of the malformation. Post-operatively the patient suffered paranoid delusions for three weeks and then recovered well. Power and sensation in the right arm were fully restored but there was a severe spastic weakness and cortical sensory loss in the right leg. In a second pregnancy she suffered right-sided Jacksonian attacks when anticonvulsant medication was discontinued. There has been no recurrence of epilepsy under appropriate sedation.
Comment: Although the arteriovenous malformation responsible for the cerebral hemorrhage was congenital, it is reasonable to assume that the hypertension associated with toxvmia was a factor of oetiological significance -as it would be in bleeding from an intracranial aneurysm. Even in the absence of toxemia the rise in blood pressure which occurs during labour may precipitate bleeding from such lesions. Examination revealed a drowsy, slightly confused woman, with neck rigidity and a positive Kernig's sign. There was bilateral papilicedema with some small hw,morrhages and a left homonymous hemianopia; there was a spastic left hemiplegia and hemi-anasthesia, apart from poorly localized pain sensibility and the reflex changes were appropriate. General examination showed only a mild hypertension, 150/100 mm Hg. Right carotid angiography revealed a shift of the right anterior cerebral artery to the left and elevation of the middle cerebral artery. A diagnosis of intracerebral heematoma was made and at craniotomy a large cavity, 6 em in diameter and filled with blood clot, was found in the right temporal lobe, extending into the posterior frontal and parietal lobes, with the temporal horn of the lateral ventricle on its floor. The clot was evacuated but the source of the bleeding not revealed.
Post-operatively full consciousness was restored, papilloedema subsided and the homonymous hemianopia was no longer present. However, a severe spastic hemiparesis and hemisensory loss persist, although they do not prevent this patient from caring for her child and home. Comment: It is likely that the himorrhage resulted from rupture of a cerebral artery secondary to vascular hypertension associated with toxemia. The extent of the hiematoma was such that irremediable damage to nerve fibres had occurred although pressure symptoms have been relieved.
Spinal Neoplasm
Case 5 Mrs C N, aged 24, was admitted 12.12.58, being referred by Dr R Arden Jones. Six years previously there had developed a severe weakness of the left lower limb. Although there was no spinal block the C.S.F. protein was 100 mg/100 ml with an increase in globulin. A diagnosis of disseminated sclerosis was made and the weakness disappeared spontaneously.
Three and a half years before admission, during her second pregnancy, stabbing pain developed in the right chest wall. This persisted and later progressive loss of power, first in the right and later in the left leg developed, with associated involuntary spasms; soon she could walk only with assistance. There was vague numbness of the feet and urgency and difficulty of micturition.
Examination showed a severe spastic paraparesis in extension with sustained patellar and ankle clonus and extensor plantar responses. Appreciation of all sensory modalities was reduced below a hypernsthetic band in the sixth and seventh thoracic dermatomes. Apart from chronic urinary retention there were no other abnormalities. Lumbar puncture revealed a partial subarachnoid block and a C.S.F. protein of 200 mg/ 100 ml with an increased globulin concentration. Myelography indicated an intradural extramedullary tumour at the seventh dorsal vertebral level.
At laminectomy a psammomatous meningioma on the left posterolateral aspect of the cord was excised.
Post-operatively, after an initial neurological deterioration good progress was made and three years later she was fully active, though still with spasticity of the limbs and a mild sensory reduction.
Comment: Like the previously described meningioma of the tuberculum sellk, this spinal meningioma was so placed that a slight enlargement involved neural tissues and precipitated symptoms.
Spinal Extradural Cyst
Case 6 Mrs J H, aged 24, was admitted 24.8.60, being referred by Dr E C 0 Jewesbury. There was a history of recurring low back pain commencing shortly before her pregnancy which was of four months' duration. A month later the left leg began to give way, she dragged the foot on walking and it felt numb. Later weakness of the right leg appeared and the patient could soon move about her home only by sliding in a sitting position. She complained that on coughing she had pain in the left buttock and thigh and tingling in the left foot.
There was no disturbance of sphincter control. (Fig  5) . Lumbar puncture showed no abnormality and myelography a sacral extradural cyst. At operation this cyst (Fig 6) was found to extend from the fourth sacral to the fifth lumbar vertebral level, lying on the posterior aspect of the theca with which it communicated superiorly. The communication appeared to be valvular, in that fluid readily passed down from the theca into the cyst but it was not found possible to pass a fine probe in the reverse direction. The cyst was dissected away from the sacral nerve roots and theca and excised after ligature of its neck.
The patient made excellent post-operative progress and when seen a year after operation the only residual neurological abnormality was the continued absence of the tendon reflexes (excluding right knee jerk) in the lower limbs. In the meantime she had been delivered of a healthy daughter. Comment: That this probably congenital extradural cyst had been present for a considerable period is suggested by the radiological findings. The severe and rapidly developing disability occurring during four months ofpregnancy raises the possibility ofpregnancy being in some way responsible for enlargement of the cyst, perhaps from rise in cerebrospinal fluid pressure.
Lumbar Intervertebral Disc Protrusion Case 7 Mrs A A, aged 27, was referred by Dr Aldren Turner, and admitted 15.4.60. Eight months before admission, during delivery of her first child, she suddenly noticed loss of sensation in the perineum and of labour pains. After delivery she suffered pain in the buttocks and fecal incontinence for a few days, and when she got up was noticed to have a waddling gait.
Six weeks before admission she developed paraesthesin in the buttocks followed by severe low back and perineal pain. Later urinary and fecal incontinence appeared, and there was loss of vesical and rectal sensation with perineal numbness.
Examination of the spine revealed no deformity or tenderness but a restriction of flexion. Straight leg raising was slightly reduced. Neurological examination revealed weakness of the pelvic floor with a hypotonic anal sphincter. There was analgesia in the third to fifth sacral dermatomes inclusive, and an absent left ankle and anal reflex. Lumbar puncture revealed a partial block and the C.S.F. protein was 220 mg/ 100 ml with a positive globulin test. X-ray showed narrowing of the L.5-S.1 interval. Myelography suggested the presence of disc protrusions at the L.4-5 and L.5-S.1 levels. At operation a large central protrusion at L.5-S.1 was revealed and excised and a smaller one at L.4-5 also removed.
Post-operatively the pain in the back and perineum and the paresthesiae were relieved. Control of sphincters was regained but loss of perineal sensation persisted.
Comment: In previous publications (O'Connell 1944 (O'Connell , 1960 it has been pointed out that pregnancy is an etiological factor in the development of lumbar intervertebral disc protrusions. Thus, in a series of 347 women with surgically demonstrated lumbar disc protrusions, 179 had been pregnant on one or more occasions. In 70 of the latter group (39%) symptoms of the disc protrusion occurred in pregnancy and in S8153 of the patients there had been no previous history of low back or crural pain. Moreover the incidence of a severe neurological deficit in association with the disc protrusions of pregnancy is disproportionately great and some cases of maternal obstetrical palsy are probably due to a cauda equina injury from a disc protrusion rather than trauma to the lumbosacral cord either by the foetal head or obstetric forceps. 
